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evidence stands to-day, one must conclude that the fungus
flora does not play any part in the direct nitrogen enrichment
of the soil.
Equally obscure is the question of nitrification and
denitrification by soil fungi, but this is the result of a lack
of study rather than of a plethora of indeterminate researches.
Direct nitrification or denitrification has not been estab-
lished, but the work of Laurent38 and a few other workers
appears to show that soil fungi can reduce nitrates to nitrites.
The second primary nitrogen relationship that we have
to consider is the process of ammonification. The ammoni-
fying power of soil fungi was first demonstrated by Muntz
and Coudon,46 and by Marchal40 in 1893, the former showing
th&t Mucor racemosus and Fusarium Muntzii gave a larger
accumulation of ammonia in soil than any of the bacteria
tested; and the latter that Aspergillm tenicola, Cephalo-
thecium roseum and other soil fungi were active ammonifiers,
especially in acid soils. Shibata,62 Perotti,49 Hagem,26
Kappen,31 Lohnis,39 and others, have observed that urea,
dicyanamide and cyanamide are decomposed with the
liberation of ammonia; and Hagem 26 has recorded the
same process for peptones, arnino acids, and other organic
nitrogen compounds in plant and animal remains in the
soil. The latter author considers soil fungi more important
ammonifying agents in the soil than bacteria, a conclusion
in which McLean and Wilson,44 and perhaps most later
workers concur. McLean and Wilson44 found large dif-
ferences in the ammonifying powers of various soil fungi,
the Moniliacece being the strongest ammonifiers, the Asper-
gillacea the weakest. Generic and specific differences have
been confirmed by Coleman,15 Waksman,67 and other
authors. Waksman and Cook 70 suggested that such varia-
tions may be due, not to innate differences in the metabolic
activities of the several organisms, but to differences in
reproductive times, and that there might be some relation-
ship between sporogeny and the ability to accumulate
nitrogen. Kopeloff35 has carried out experiments on the